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ABSTRACT

The Ala Wai Canal is a 3,100 m long man-made tropical estuary designed to control
the flooding of the Manoa, Palolo, and Makiki Streams on the south shore of the island of
Oahu. Because of its location in a metropolitan area, it is an ideal area to study the effects of
urbanization on a marine environment.

The present study of the Ala Wai Canal displays people of Chinese, Japanese, Lao,
Filipino, Caucasian, Polynesian, and mixed or unknown ancestry to have consumed their
catches from the Ala Wai Canal during May and June of 1997. The most abundantly
consumed species included tilapia, Hawaiian Swimming Crab, and the Blue Pincer Crab.
Over half of the English speaking fishers ate their catch, while non-English speaking fishers
which made up only a small percentage of the fishers at the Ala Wai Canal, mostly
consumed their catches.

Because of the presence of various carcinogens in the Ala Wai Canal, the organisms
that inhabit there pose a health hazard to the people ingesting them. It is therefore
recommended to post signs along the Ala Wai Canal that prevents fishing and to regularly
enforce this decree. In addition, pamphiets could be printed out in different languages that

would communicate the hazards of ingesting organisms in the canal to non-English speaking
fishers.

The results of this study provide the data of fishing practices for management
recommendations to provide the people of Hawaii with an aesthetic value and a safe
recreationat fishing environment at the Ala Wai Canal.



|. INTRODUCTION

The Ala Wai Canal was created by the United States Army Corps of Engineers in
1927 in the area of Waikiki on the island of Oahu in Hawai'i (Fig. 1) which had once been a
marshiand with taro patches, fish and duck ponds, and rice fields (Fig. 2, 3) (Laws et. al.
1994; Glenn and McMurtry 1995). According to Pinkham, the President of the Board of
Health in the State of Hawaii in 1906, the area of Waikiki was a health hazard because it
was “low and partly covered with water (and) incapable of effective draining in an unsanitary
and dangerous condition (Pinkham 1906).” In addition, Pinkham claimed that the district
was “incapable of reclamation by any expenditure within the means of private owners
(Pinkham 1906)”, but if the state should receive rights to the land, then Waikiki would be
made “into an absolutely sanitary, beautiful and unique district (and would) add immensely to
the reputation of Honolulu at home and abroad (Pinkham 1906).”

Consequently, the Hawaiian Dredging Company began its construction in 1921 and
completed it in 1928 creating a 3,100 m long canal that varies in width from 51 to 83 m
located presently behind the Waikiki metropolis (Fig. 1) (Glenn and McMurtry 1995). The
Ala Wai Canal extends about 750 m from the base, behind the Waikiki library, bends at a 55
degree angle, and continues for another 2,350 m emptying into the ocean (Fryer 1995; Glenn
and McMurtry 1995). In addition, the Ala Wai Yacht Harbor was later built on the eastern
side of the mouth of the Ala Wai Canal (Glenn and McMurtry 1995).

In order to drain Waikiki for development, the waters from Manoa, Palolo, and Makiki
streams feeding the Waikiki marshes were diverted to the Ala Wai Canal which empties into
the ocean (Glenn and McMurtry 1995). Then, as Waikiki rose from the marshlands, this area
was stabilized by laying dredged coral blocks creating a suitable environment for

development , and the canal was then lined with basalt biocks (Glenn and McMurtry 1995).
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In addition, the Manoa and Palolo streams were combined, and this unified stream as well as
the Makiki stream was diverted into the canal to create the Waikiki and Ala Moana districts
(Glenn and McMurtry 1995).

The Ala Wai Canal, meaning "path of water” in Hawaiian (Pukui and Elbert 1986), is
one of the most fertile estuaries in the world (Fryer 1995; Glenn and McMurtry 1995). In
addition to this, the canal is infamous for violating the EPA water quality standards due to its
poor water circulation in some areas, and it has "extremely high levels of primary
productivity...rivaled by few other water bodies in the world” (Fryer 1995). Because of its
small size, differentiated oxygen content in its water column and sediments, freshwater
drainage from stream inputs and storm drains, and location in a metropolitan area, the Ala
Wai Canal is an ideal estuary for researching the impacts of modem urban life on the
environment (Glenn and McMurtry 1995).

Due to its high level of productivity, the Ala Wai Canal supports an abundant array of
species (Miller 1975). Because of the availability of fish or crab and the canal’s location in a
metropolitan area, many people fish at the canal. Fishers use gears such as rods and reels
(Fig. 4, 5, 6), handpoles (Fig. 7, 8), gill nets, scoop or mesh nets (Fig. 8, 9), and crab nets
(Fig. 10, 11, 12). They fish for the Hawaiian flagtail or aholehole, barracuda (Fig. 13), jack,
moi, &'io (Fig. 14), porcupine pufferfish (Fig. 15), tilapia (Fig. 16), blue pincer crab, Samoan
crab, and bait such as shrimp or goby (Table 3).

. METHODS AND INSTRUMENTATION

The fishers at the Ala Wai Canal generally fish in their spare time and in different
areas on Oahu. However, some fishers would be found in different areas along the canal
whereas others would be found in the same areas each time they were encountered. Areas
surveyed ran the entire length of the canal on both sides including the Manoa-Palolo

Drainage Canal up to the Date Street bridge, and each site was sampled completely (Fig. 1).



Areas not surveyed were privately owned or closed walkways such as the Ala Wai Golf
Course and the construction site of the Convention Center.

Surveys consisted of gaining information about the number, age, sex, ethnicity, and
Catch Per Unit of Effort (CPUE) of the fishers, and the area of residence of the fishers relied
on the information given by them. Data also collected includes type of fish and crab as well
as their length and weight which were recorded using a tape measure and a spring or
electronic scale. A total of 343 hours (Table 1) was spent collecting data.

[l. RESULTS AND DISCUSSION

A total of 95 fishers were surveyed during the last two weeks of May 1997 and during
the first two weeks of June 1997 along the Ala Wai Canal. Fishers ranged from tourists,
English, and non-English speaking individuals that fished for recreation as well as
subsistence (Table 2). [n addition, these fishers accounted for a total of 8 different ethnic
groups which included African, Caucasian, Chinese, Filipino, Japanese, Lao, Polynesian, and
people of mixed or unknown ancestry (Table 2).

Many people fished throughout the entire canal, but the most favored fishing areas
consisted in locations 28-31, in the back basin on the mauka side at the head of the canal,
and 1-3, on the makai end of the block between Ala Moana Boulevard to Kalakaua Avenue
(Fig. 1, 17). The most popular fishing location occurred at location 1, where the canal
empties into the Ala Wai Boat Harbor, and 29, at the head of the canal (Fig. 1, 18-19).

The fishers at the Ala Wai Canal used a variety of fishing gear, and over half of the
fishers surveyed used rods and reels as their preferred gear type (Fig. 20).  Crab nets
were also commonly used at the canal, and other fishing gear included the handpole,
handline, spear, scoop, and gill net (Fig. 21).

Of these fishers, males accounted for the majority with ninety-one percent and

females consisted of nine percent of the population of fishers (Fig. 22-23). The prominent



age group for female fishers was 61 to 80 years of age, and for males, the main age group
was between the ages of 4 to 20 and 31 to 40 (Fig, 24). Women and men fishers tended to
be evenly distributed among all ages, except for the dip in men aged 21-30.

Overwhelmingly, Japanese fishers and people of mixed or unknown ancestry (due to
information not being revealed to the surveyor) constituted the largest ethnic grouping with a
thirty-five percentage (Fig. 25, 26). Non-English speaking fishers such as people of Chinese,
Filipino, Japanese, Lao, and European, Polynesian ancestry made up eighteen percent of the
fishers at the Ala Wai Canal, while English speaking fishers comprised the largest group with
seventy-eight percent (Fig. 18). In addition, Japanese tourists made up only four percent of
the fishers at the canal (Fig. 18).

Over the years, the Ala Wai Canal has become heavily laden with various heavy
metals, carcinogens, and stream and street runoff due to its poor circulation (Glenn and
McMurtry 1995). These chemicals may be ingested by organisms like crabs, which then
moves up the food chain when larger organisms like fish ingest the contaminated individuals.
Therefore, it has become a public health risk to eat the fish or crab caught in the canal.

However, thirty-eight percent of the total number of fishers surveyed at the Ala Wai
Canal were subsistence fishing (Fig. 28), and, of these fishers, eighty-seven percent of both
men and women were consuming catch. Although non-English speaking fishers, such as
people of Japanese, Chinese, Lao, and Pacific island ancestry, constituted only a smail
percentage of the fishers at the Ala Wai Canal, many of them were consuming their catch
(Fig. 29, 30). In addition, forty-seven percent of English speaking fishers were also
consuming their catch (Fig. 29).

People of Japanese ancestry made up the largest group of fishers by ethnicity, and
over half of them were recreational fishing (Fig. 30). On the other hand, over half the people

of Chinese ancestry seemed to be fishing with the intention of consuming and they
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accounted for thirty-seven percent of the non-English speaking fishers that consumed their
catch(Fig. 30, 31). in addition to the Chinese fishers, Lao and Polynesian fishers aiso
appeared to be subsistence fishing and made up 25% of the non-English speaking fishers
(Fig. 31).

Fishers came from many areas on the island of Oahu to fish at the Ala Wai Canal.
These areas included Aiea, Aina Haina, Honolulu, Kalihi, Kaneohe, Liliha, Makiki, Mililani,
Pearl City, and Waikiki. However, the majority of the fishers resided in Honolulu, Waikiki,
and Kalihi respectively (Fig. 32-33).

Fishers at the canal were catching Sphyraena barracuda (Fig. 13)(Table 2, 3), Albula
glossodonta (Fig. 14)(Table 2, 3), Tilapia mozambique (Fig. 16)(Table 2, 3), Diodox hystrix
(Fig. 15)(Table 2), Scomberoides lysan (Table 2), Thalamita crenata (Table 2, 4),
Podophthalmus vigil (Table 2, 6) and bait such as shrimp, guppy, or goby, and the most
abundantly caught of these was Tilapia mozambique (Fig. 34). It had an average standard
and total length of 14.6 cm and 18.5 cm and weighed an average of 131.9 g (Table 5).

Of the species caught in the canal, Thalamita crenata, Podophthalmus vigil, Tilapia
Mozambique, Albula glossodonta, and Sphyraena barracuda are consumed (Fig. 35).
Thalamita crenata was the second most popular species fished and the most abundaritly
consumed. It had an average carapace length of 5.7 cm and width of 4.1 cm weighing
57.5g on average (Table 4). Podophthalmus vigil and Tilapia mozambique were also
commonly eaten.

Surveys were taken during three intervals of the day: morning, 7:00 am - 11:00 am,
aftemoon, 11:01 am - 3:00 p.m., and evening, 3:01 p.m. - 7:00 p.m., and, the most frequent

amount of fishers appeared in the evenings and on the weekends. The greatest number of



catches occurred on Saturday, Sunday, and Mondays, of which one of the Mondays was a
state holiday (Fig. 36).

Catch Per Unit of Effort (CPUE) is a numerical value used to determine the totai
number of catches over the maximum amount of hours spent fishing or the number of fishes
caught per hour. CPUE at the Ala Wai Canal ranged from 0 to 60.6 catches per hour per
fisher, but the overall average was 3.73 fishes per hour per fisher (Table 7). The largest
number of fishers surveyed as well as the greatest amount of catch occurred in the evenings
from 3:01 p.m. to 7:00 p.m. (Fig. 37, 38). However, the greatest CPUE or number of
catches per hour per fisher occurred in the morning shift from 7:00 a.m. to 11:00 a.m. (Fig.
39).

Several factors that did not appear to affect the amount of fishers at the Ala Wai
Canal included such observations as turbidity (Fig. 40), odor (Fig. 41), amount of debris

(Fig. 42), and degree of swelling of the canal (Fig. 43). The waters at the canal were usually
murky, odorless, somewhat free of debris, and not swollen with runoff during the time
surveyed. Therefore, the current amount of fishers did not appear to be influenced by these
factors. In addition, tides did not prove to be a reliable measure as to when fishers were
most active because most fished in the evening and Hawai'i’s diurnal tides cause two daily
high and low tides of different heights which were not all observed during the times surveyed
(Fig. 44).

In conclusion, because of the presence of various carcinogens in the Ala Wai Canal,
the organisms that inhabit there pose a health hazard to the people ingesting them. it is
therefore recommended to post signs along the Ala Wai Canal that prevents fishing and to
regularly enforce this decree. In addition, pamphlets could be printed out in different
languages that would communicate the hazards of ingesting organisms in the canal to non-

English speaking fishers.
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V. SUMMARY

(1) The Ala Wai Canal is a highly prolific man-made estuary located behind Waikiki
on the south shore of Oahu in Hawai'i, and a total of 95 fishers were surveyed between May
and June of 1997 at the Ala Wai Canal.

(2) Fishers used rods and reels, handpoles, handlines, gill nets, scoop or mesh nets,
and crab nets as their fishing gear.

(3) Fishers fish for Hawaiian flagtail (Kuhlia sandivicensis), barracuda (Sphyraena
barracuda), various species of jack (genus Carrangidae), mullet (Mugil cephalus), bonefish
(Abula glossodonta), porcupine pufferfish (Diodox hystrix), tilapia (Tilapia mozambique), blue
pincer crab (Thalamita crenata), Samoan crab (Scylla serrator), and bait such as shrimp or
goby.

(4) The most favored fishing areas were located in the back basin at the head of the
canal and on the makai end of the block between Ala Moana Boulevard to Kalakaua Avenue.

(5) Women constituted nine percent of the fishers at the Ala Wai Canal while men
made up ninety-one percent.

(6) Most of the male and female fishers were evenly distributed in age except for a
dip in men aged 21-30.

(7) Thirty-eight percent of the total number of fishers surveyed at the Ala Wai Canal
were subsistence fishing and eighty-seven percent of both men and women were consuming
catch.

(8) People of Japanese, Chinese, Lao, and Pacific Island ancestry, constituted only a
small percentage of the fishers at the Ala Wai Canal, but many of them were consuming their
catch.

(9) Forty-seven percent of English speaking fishers were consuming their catch.



(10) People of Japanese ancestry made up the largest group of fishers by ethnicity,
and over half of them were recreational fishing.

(11) Over half the people of Chinese ancestry seemed to be fishing with the intention
of consuming and accounted for thirty-seven percent of the non-English speaking fishers that
consumed their catch.

(12) Lao and Polynesian fishers also appeared to be subsistence fishing and made
up 25% of the non-English speaking fishers

(13) English speaking individuals of Japanese, Filipino, and Chinese ancestry,
constituted the largest ethnic group of fishers at the Ala Wai Canal.

(14) Majority of the fishers resided in Honolulu, Waikiki, and Kalihi.

(15) Thalamita crenata, Podophthalmus vigil, Tilapia mozambique, Albula
glossodonta, Sphyraena barracuda are consumed.

(16) Tilapia mozambique was commonly consumed and was the most abundantly
caught species with an average standard and total length of 14.6 cm and 18.5 cm
respectively and an average weight of 131.9 g.

(17) Podophthalmus vigil was the most often consumed and the second most
popular fished species from the Ala Wai Canal, and its average proportions were 5.6 cm for
carapace length, 4.1 cm for width, and weighed 57.5 g.

(18) Most fishers fished in their spare time in the evenings and especially on
Saturday, Sunday, and holidays.

(19) The overall average Catch Per Unit of Effort (CPUE) or number of catch per
hour per fisher at the Ala Wai Canal was 3.73 catches per hour per fisher.

(20) The average CPUE for three intervals during the day was 11.1 in the moming
(7:00 a.m.-11:00 a.m.), 4.9 in the afternoon (11:01 a.m.-3:00 p.m.), and 1.7 in the evening

(3:01 p.m.-7:00 p.m.).



(21) The greatest amount of fishers and the most catches occurred in the evening
(3:01 p.m.-7:00 p.m.).

(22) Water and weather conditions did not appear to affect fishing at the Ala Wai
Canal.

(21) Due to insufficient data, no conclusion can be made about the effect of tide on
the amount of fishers.

(22) It is recommended that signs be posted along the Ala Wai Canal that prevents
fishing and to reguiarly enforce this decree. In addition, pamphlets could be printed out in
different languages that would communicate the hazards of ingesting organisms in the canal

to non-English speaking fishers.
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Figure 2. Pictures of banana fields in Waikiki before the Reclamation
from Pinkham 1906
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Figure 3. Picture of duck and fish ponds in Waikiki before the Reclamation
from Pinkham 1906
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Figure 4. Picture of boy fishing at location 37 using a reel type of fishing pole

at the Ala Wai Canal
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Figure 14. Bonefish (Abula glossodonta) caught from the Ala Wai Canal
(Ruler = 12 inches)

12 inches)

Figure 13. Barracuda (Sphyraena barracuda) caught from the Ala Wai Canal
(Ruler
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Figure 30. Disposition of Catch by Ethnic Groups at the Ala Wai Canal
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Table 4. Length and Weight of Barracuda, Bonefish, and Blue Pincer Crab 60

(May-June 1997)

Standard Length {cm) Total Length (cm) Weight (g} |
Sphyraena barracuda 355 40 250
Albuia giossodonta 20 25 475
Thalamita crenata Carapace Length {(cm} ; Carapace Width {cm) Weight (g}
1 3.1 2.7
2 3.5 2.4
3 5.1 3.3
4 5.2 3.4 total (1-4). 225
5 4.4 3.2
8 4.4 3.5
7 4.5 3.2
8 4.5 2.5
9 4.7 3.9
10 4.8 3.8
11 5 4.1
12 51 3.2
13 5.1 4.1
14 52 4.1
1 5.2 4.4
16 52 4.8
i7 8 3.8
18 8.2 3.8
1 6.2 4.1 total (5-19): 500
20 4.9 3.1 27
1 5 3.4 32
22 5.2 3.3 32
23 5.4 3.4 35
24 55 37 48
25 5.7 4.4 50
28 5.8 3.8 48
27 6 4 58
28 8 3.8 48
29 8 4.1 50
30 8] 5 100
31 8 5 50
32 6.2 4.5 50
33 5.2 5 100
34 8.3 4.3 100
35 8.0 4.8 100
36 6.7 45 83
37 7 5 100
38 7 45 50
39 7 5 100
40 7 5 50
41 7 4.8 50
42 7.5 58 150
43 8 5.1 142
44 8 57 150
Sum 1803
Average 5.7 4.1 57.5
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Table 5. Length and Weight of Tilapia
(May-June 1997)

61

Tilapia mozambique | Standard Length (cm) Total Length (cm) Weight (g}
1 11 14.2 80
2 12 15.2 100
3 12 15.4 150
4 13 16.5 100
5 13.1 16 100
6 13.2 16.6 100
7 13.2 17.4 107
8 13.3 17.2 100
9 13.4 17.2 122
10 13.5 17 150
11 13.5 17 101
12 13.5 17.8 104
13 13.5 18 120
14 13.6 17.5 107
15 13.8 17.9 117
16 13.8 18.3 127
17 14 16.5 100
18 i4 17.9 117
19 14 18.5 50
20 14.1 18.2 122
21 14.2 18.2 50
22 14.2 18.3 121
23 14.2 18.6 124
24 14.2 19 121
25 14.3 18.1 120
26 14.3 18.4 121
27 14.4 18.4 129
28 14.5 18.3 132
28 14.6 17.2 100
30 14.6 17.9 150
31 14.6 18.1 128
32 14.6 18.2 150
33 14.6 19.1 127
34 14.7 17.5 179
35 14.7 18.2 100
36 14.7 19.1 107
37 14.9 17.2 150
38 14.9 17.9 150
39 14.9 18.1 150
40 14.9 18.4 150
41 14.9 18.9 145
42 14.9 19.1 157
43 15 18.4 150
44 15 19.2 150
45 15 19.5 150
46 15 19.7 156
47 15.1 18.1 150
48 15.2 17.9 150

1



Table 5. Length and Weight of Tilapia 62
{May-June 1997)

Tilapia mozambigue | Standard Length {cm) Totat Length {cm) Weight {g)
49 15.2 17.9 150
50 15.2 18.2 150
51 15.2 18.4 150
52 15.2 19.1 150
53 15.2 20.3 150
54 15.3 28 160
55 15.4 19 150
56 15.4 20 100
57 15.5 19.4 172
58 15.5 19.6 200
59 15.5 20 155
60 15.5 20.1 172
61 15.8 20 152
62 15.9 19.1 150
63 15.9 19.1 150
64 15.9 20 162
65 16 19.1 200
66 16 19.7 100
67 16.3 201 130
68 18.2 20 150
69 19.5 24 200

Sum 9400
Average 14.6 18.5 131.9
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Table 8. Number of Fishers by Ethnicity at each Location Along the Ala Wai Canal

67

(May-June 1997)
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Number___

Ala Wai Canal Quality Improvement Project

J

Date [/ /97

Tide: ft
Weather Observations:
Water Observations;

Day:

S MTW Th F Sa

Interview by:_£¢2
Location:

clear / somewhat cloudy [/ overcast / rainy
clear / somewhat murky / murky

odorless/ somewhat smelly/ really smelly
free of debris/ somewhat free of debris/ full of debris
not swollen with runoff/ somewhat/ flooding

Time Started Fishing Time of

Interview

Methods (No. & Gear Type):
rod/reel
handpole (bamboo)
misc. (specify)

net(s):
scoopffine mesh
throw

crab net

No. & Age of Fishers:
Male [Female

Where do you live?

Nationality?

Do you eat your catch?Yes/No

Spedies length (mmd weight (g)

Spedes length (mm) weight (g)

1. Aholehole A A'ama

3'Lai C Opai

4 Mullet ‘D Samoan Crab
5 Papio E

6 Tilapia F
7

2]

Total hrs fished Total no. fishers | Total line hrs Total no. fish caught 'CPUE (no. caught/max hrs)

!

I8
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I. Results of Fishers’ Survey

The Ala Wai Canal is a 3,100 m long man-made tropical estuary
designed to control the flooding of the Manoa, Palolo, and Makiki Streams on
the south shore of the island of Oahu. Because of its location in a
metropolitan area, it is ank ideal area to study the effects of urbanization on a
marine environment.

The study conducted from November 1997 to January of 1998 at the
Ala Wai Canal (see August 1997 “Fishing Practices of fhe Ala Wai Canal” for
Surveying Methods) displays people of Chinese, Japanese, Lao, Filipino, and
other (mixed) or unknown ancestry to have consumed their catches from the
Ala Wai Canal (Table 5). As in the August 1997 survey, Chinese, Japanese
and Filipino made up the large‘st group of fishers that consumed their catch.
The fishers ranged mostly from thirty to fifty year olds to seventy to eighty
year olds, and three ages that deviated from these fishers were people aged
seven, eleven, and twenty-eight (Table 4). Again, as in the August 1997
survey, most of the fishers were males, and female fishers made up one
twentieth of the total fishers surveyed.

The species consumed from the Ala Wai Canal included Blue Pincer
Crab, Samoan Crab, papio, barracuda, awa, and aholehole. According to the

information surveyed, it can be estimated that these fishers mostly harvest
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barracuda of the above species from the canal at an estimated 1,189 pounds
per year and 74.3 pounds per person per year (Table 3). Papio can be
estimated at 354 pounds per year and 28 pounds per person per year,
Samoan Crab at 202 pounds per year and 50.5 pounds per person per year,
Blue Pincer Crab at 212 pounds per year and 19.3 pounds per person per
year, and aholehole at 24 pounds per year (Table 3). (These figures were
calculated based on the information given by the fishers to the surveyor. For
example, the surveyor would ask for the amount of catch in pounds per week
or month by the year, and then the yearly estimated total amount was
calculted per person per year.)

Recent fish testing for carcinogens in tilapia of the Ala Wai Canal have
revealed the presence of such toxins. According to the biology of fish, the
toxins are more concentrated in the organs than in the flesh of the animal.
In this study, it has been found that Blue Pincer and Samoan Crabs were
eaten whole, and awa flesh and the head were eaten. Papio and barracuda
were both filleted as well as cooked whole. None of the fish organs were
found to be ingested (Table 3).

No fishers were found to be eating tilapia during the times surveyed

for this study. However. according to the previous survey, Fishing Practices

at the Ala Wai Canal (August 1997), people were consuming tilapia. For




example, a male Chinese fisher aged 53 had caught two tilapia with the
intension of eating it during the summer survey. Another two male fishers
aged 12 and 14 would fish up to three times a week at the Ala Wai Canal.
They were Hong Kong immigrants that did not speak English. The tilapia
they caught would be shared with up to 6 other people. During this survey
on 5/23/97 at 6:10 pm , they had caught 20 tilapia. However, considering that
they often fished at the canal, they were not fbund during the months
surveyed for this study, and perhaps the reason may be that tilapia
consumers were greater in number during the summer. According to a fisher
that fishes at the Ala Wai Canal on a daily basis, the only fishers that he has
seen catching tilapia to probably eat, were Vietnamese fishers. However, this
information may not be reliable, but the fact remains that immigrants or |
non-English speaking fishers are the ones eating tilapia according to the
August 1997 survey. In conclusion, the tilipia consumption data is sparse
and were not collected during the November 1997 to January 1998 surveys.
Therefore, this information was not included it in the following tables.
Because of the presence of various carcinogens in the organisms of the
Ala Wai Canal, ingesting organisms dwelling there may pose a health
hazard. It is therefore recommended to post signs along the Ala Wai Canal
that warns against consuming fish. In addition, pamphlets could be printed

out in different languages and an ambassador of the canal could be appointed



to patrol the area to communicate the hazards of ingesting organisms in the
canal to non-English as well as English speaking fishers.

The results of this study provide the data of fishing practices for
management recommendations to provide the people of Hawaii with an

aesthetic value and a safe recreational fishing environment at the Ala Wai

Canal.

II. Summary

(1) People of Chinese, Japanese, Filipino, Lao, other (mixed) or
unknown ancestry consume their catch from the Ala Wai Canal.

(2) Chinese, Japanese and Filipino make up the largest group of
fishers that consume their catch.

(3) The fishers ranged mostly from thirty to fifty year olds and seventy
to eighty year olds.

(4) Most of the fishers were males, and female ﬁshefs made up one
twentieth of the total fishers surveyed.

(5) The species consumed from the Ala Wai Canal included Blue Pincer
Crab, Samoan Crab, papio, barracuda, awa, and aholehole.

(6) Barracuda was consumed the most at an estimated 1,189 pounds
per year and 74.3 pounds per person per year.

(7) Papio can be estimated at 354 pounds per year and 28 pounds per

person per year.

1ar
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(8) Samoan Crab was consumed whole at an estimated 202 pounds per
year and 50.5 pounds per person per year.

(9) Blue Pincer Crab was consumed whole and at an estimated 212
pounds per year and 19.3 pounds per person per year.

(10) Aholehole was consumed at an estimated 24 pounds per year and
24 pounds per person per year.

(11) The flesh and head of awa were eaten while papio and barracuda
were both filleted as well as cooked whole. None of the fish organs were
found to be ingested.

(12) Although tilapia consumers were found during the August 1997
surveys, no tilapia consumers were found during the couse of this study. |

(13) It is recommended that signs be posted along the Ala Wai Canal
that warns against consuming fish. In addition, pamphlets could be printed
out in different languages and an ambassador of the canal could be appointed
to patrol the area to communicate the hazards of ingesting organisms in the

canal to non-English as well as English speaking fishers.
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Table 4. Ages of Fishers That Consumed Catch at the Ala Wai Canal (Nov-Jan '97-'98)

Age 'Sex! Ethnicity
~7 M | Unknown
11 - M Other
28 ' M | Filipino
~35 . M | Unknown
35 . M | Cther
35 M | Chinese
36 M | Japanese
37 l M ‘-Japanese
37 . M | Japanese
37 . M | Japanese
several aged 40-50's Filipino
40 . M | Other
41 . F | Japanese
43 . M | Filipino
44 ' M | Other
45 ' M | Chinese
46 M Chinese
49 - M | Filipino
51 ~ F | Chinese
52 M Other |
52 . M | Filipino
] 53 M | Filipino
53 .~ F | Filipino
54 . M | Chinese
54 . M | Chinese
55 . M | Japanese
55 M Japanese
» 55 . M | Japanese
five aged 70-80's | Chinese
70 M | Filipino
~75 F | Lao
~75 F | Lao
80 . F | Chinese

(~ "Estimated Guess)
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Table 5. Ethnicity of Fishers at the Ala Wai Canal (Nov-Jan '97-'98)

Ethnicity Age ‘Sex: Total by Ethnicity
Chinese five aged 70-80's |
Chinese 80 F
Chinese 35 M
Chinese 45 - M
Chinese 46 M
Chinese 51 F
Chinese 54 M
Chinese 54 M Chinese: 12
Filipino 28 M
Filipino  several aged 40-50's
Filipino 43 M
Filipino 49 M
Filipino 52 M
Filipino 53 M
Filipino 53 F
Filipino 70 M Filipino: 9
Japanese 36 M
Japanese 37 M
Japanese 37 M
Japanese 37 M
Japanese 41 - F
Japanese 55 M
Japanese 55 M
Japanese 55 ' M Japanese: 8
Lao ~75 F
Lao ~75 - F Lao: 2
Other 11 M
Other 35 M
Other 40 M
Other 44 M
Other 52 M Other: 5
Unknown ~35 M
Unknown ~7 M Unknown: 2

(~Estimated Guess)
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Table 6. Sex of Fishers that Consume Catch at the Ala Wai Canal (Nov-Jan '97-'98)

Sex

Age

total by sex

41

51

53 |

~75

~75

80

Females: 6

~7

11

28

~35

35

35

36

37

37

37

40

43

44 |

45 |

46
49 |

52

52

53

54

54

55

55

55

HHHEHHEEHBHEEHHEHEEHEBEHEEEHEHEHEE R R kbl

70 |

Males: 24

several aged 40-50's

2

five aged 70-80's

5

(~ "Estimated Guess"”)
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APPENDIX E

PADDLERS HEALTH SURVEY




WELFARE OF PADDLERS AT THE ALA WAI CANAL

Kerri Cummins
Advisor: Eugene Dashiell, Ala Wai Watershed Coordinator
at Environmental Planning Services
February 1998



I INTRODUCTION

The Ala Wai Canal, even in its present state is a valued resource in Hawaii.
Many people use the Ala Wai as a recreational location. Sports partaken at the Ala
Wai vary from Soccer and Softball in the park, to Football on the field, Basketball on
the courts and Canoe Paddlers in the Canal. Although we know that there are a large
number of people using the land surrounding the Ala Wai Canal, do we really know
how many people are Paddling, Kayaking, and Rowing in the Ala Wai? The Ala Wai
Canal is well known for its polluted waters, but a vast number still use its waterways,
why? First, the Ala Wai is in a central location with easy access to the ocean; and
second, with the great number in paddlers, clubs need practice sites to launch their
boats from. Clearly there’s no room left‘;along the shoreline of Honolulu for the
launching of Canoes and the holding of permanent residency for Canoe Clubs.

The Canoes weigh four-hundred-pounds, and are roughly twenty-two feet in
length. Transportation of these boats to and from the Ala Wai is difficult due to the
weight and length of these boats. It is also difficult because the Canoes need to be
taken apart when they are transported, which means more time is needed each day to
carry the boats, transport the boats, and re-assemble the boats. Most people have
busy schedules and so this is not an option. The Ala Wai Canal is the perfect location
to house these Canoes. It is also easier and quicker for paddlers to carry the already

assembled, four-hundred-pound Canoes to and from the water.



The waterways of the Ala Wai Canal are congested especially when Paddling
Seasons are in session, which is a constant throughout the year. There are
approximately 13 Clubs, and each club has at least three to four boats. Which means
that if seven of the 13 clubs are on the water at the same time, there are at least
twenty-one to twenty-eight boats practicing together. This is often the case because
practice times are usually the same; children train after school, and adults train after
work.

The most congested time of the year is the Summer-Short Distance Season—
occurring from April to August. When this Season ends, the Long Distance
simultaneously with the Interscholastic League of Hawaii’s (I.L.H.) Kayaking Season
begins. Directly after I.L.H. Season for kayaking ends, the Season for I.L.H. Canoe
Paddling begins—Practice for Paddling continues throughout the Winter break.
Following the ending of I.L.H. Season 1s O’ahu Interscholastic Association--O.I.A. (Na
‘Opio) Canoe Paddling, which ends in March. Then it returns to the Summer-Short
Distance Season, and as you see the cycle continues from there. (Table located on page
15.)

How many people are practicing in the Ala Wai Canal? “There are nearly two
hundred paddlers in Hui Lanakila,” says Coach Rosie Lum. Rosie is also the Head
Coach at Kamehameha Schools, an I.LL.H. Canoe Racing participant. There are well
over two hundred students paddling under her supervision. Hui Lanakila, located
nearest to the McCully Bridge (Map 1, # 4), is surrounded by at least five other clubs.
Rosie also says “There are at least one hundred paddlers in each club.” Most Clubs

house almost one hundred paddlers with the exception of four clubs on the Ala Wai
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that house nearly two hundred. The first is Hui Lanakila; second is Outrigger Canoe
Club Map 1, #1); the third is Lokahi--located furthest in to the Ala Wai (Map 1, # 1);
and the last is Koa Kai—located closest to the Ocean (Map 1, #5). At an average of
one hundred paddlers per club with a total of 13 Clubs—the four exceptions included,
practicing in the Ala Wai at any given time. It is estimated that there are 1,300 plus
paddlers using the Ala Wai Canal. This does not include the over 150 Kayakers, one-
man Canoers, and Rowers using the Ala Wai.

With the widespread number of Paddlers practicing in the debris filled water of
the Ala Wai, there is a concern for possible health problems. Are paddlers being
affected substantially by pollutants in the Ala Wai Water? I conducted an eight-week
survey to find out if paddlers practicing at the Ala Wai Canal had a higher rate of
illness and rash than paddlers practicing in another location. Before conducting this
survey I met with Eugene Dashiell, the boordmator for the Ala Wai Watershed
Project. We put together different questionnaire sheets and decided on the locations
that would best suit the survey. After about a month of meeting with Eugene, putting
together questionnaires, and surveying for clubs to participate in the survey, I began
the process of finding contacts from each club.

There were three clubs from the Ala Wai, and one from Kailua(the Control
Group). The three from the Ala Wai were Outrigger Canoe Club (O.C.C.), furthest into
the Ala Wai Canal; Waikiki Yacht Club (W.Y.C.), near the mouth of the Ala Wai and
closest to the Ocean; and Waikiki Surf Club (W.S.C.), midway between Outrigger and

Waikiki Yacht Club. The Control Group was from Kailua Canoe Club (K.C.C.).



The following week, Monday, I drove down to the practice sight of Waikiki Surf
Club to ask for their cooperation in the survey and to look for a contact person. After
speaking with Derrell, my contact from W.S.C., I rushed down to the Outrigger Canoe
Club practice sight, but by the time I reached the practice sight everyone was already
out on the water. The following day I went back to the O.C.C. practice sight and
looked around for a Coach to talk to, but to my dismay there were no Coaches around.
I was a bit frustrated because each time I went back to look for a Coach, they had
either gone out to practice or they simply were not there that day. Finally after a few
trips--often from my house in Kane'ohe, to the Outrigger practice sight at the Ala Wai,
I got in touch with the Head Coach. I then went to Waikiki Yacht Club, the club I
practice with, and asked a few people to participate in my survey. After contacting
clubs from the Ala Wai, I drove from Waikiki to Kailua, on the other side of the
Ko’olau Mountain, to ask for cooperatioél from Kailua Canoe Club, and to find a

contact person. I would pick-up the surveys every week.

II. PROCEEDURES
The purpose of the survey was to ascertain whether or not pollution in the Ala
Wai was affecting the paddlers (Pg. 11, Example 1). The survey was modified to
fit the time constraints of the paddlers (Pg. 12, Example 2).
This Survey was an individual effort with time and budget constraints. Its
purpose was to obtain statements from a small sample of paddlers concerning their

health. This technique is known as a self-reporting survey.



Three strategic locations along the Ala Wai Canal:

D

2)

3)

Outrigger Canoe Club (Map 1, # 1), was located furthest into the Ala Wai. The
water surrounding the practice site was fairly stagnant, with little or no
current. Outrigger’s practice site holds no showering facilities.

Waikiki Surf Club (Map 1, #2), was located downstream of the Manoa-Palolo
Outlet. This area contained a higher flow of fresh water runoff from these two
main streams, and paddlers were more closely in contact to bacteria and other
such pollutants from those streams.

Waikiki Yacht Club (Map 1, #3), closest of the three clubs to the mouth of the
Ala Wai, where the waters turbidity increases, and bacteria count decreases.
The deeper saline waters have lower levels because of the flow of fresh versus

saline water. (Saline water causes significant bacteria die-off.) (Noda, pg. 24.)

Control group:

D

Kailua Canoe Club Map 2, #4), at Kailua Beach Park was chosen as a control
group due to its location furthest away from the Ala Wai. Along with the fact
that most of the practicing for the chosen crew was on the open ocean.

Next, a crew from each club, six people in each crew, was given a set of surveys

every week, for a duration of eight weeks. Designated leaders passed out and collected

all surveys. In one instance a leader, from O.C.C., did not retrieve and return some of

the data.

III. RESULTS

The eight-week survey, beginning on June 6t and ending on July 25t, showed

that the paddlers practicing in the Ala Wai have a higher rate of, and susceptibility to



external infection, when compared to an outside control group. (Appendix B; Figures

4, 4-1, 4-2, & 4-3) On the other hand, when “Illness” --internal infection—rates were

compared, the outcomes for all of the clubs were similar, with little variance in

number. A total of 24 paddlers participated in this research.

Difficulty arose with retrieving filled surveys on a timely basis. The time frame
of practice for the four Clubs participating was 5:30- 7:30, and in most cases paddlers
reached the Club sites five minutes before practice began. With the distance between
clubs, conflicting workout schedules, and the congestion of traffic, it was difficult to
retrieve data on the same day. This problem was resolved with scheduled pick-up and
drop-off days.

Now, the results of the four clubs participating in the Survey:

1) Waikiki Surf Club (App. D, Map 1; App. B, #1/ Table 1): The issue of
Internal Illnesses(Fig. 1), colds, véras addressed, and the result was that within
an eight week duration, there were 16 times out of the total 48 representations
that paddlers became ill. The average number of persons sick per week was
two.

Next was the issue of Showering(Fig.2). How many people showered?

With a possible total of 48, 33% did not shower, while over half, 67%, showered.

From there the issue of using soap was addressed(Fig. 3 & 3-1). The results

showed that 28 times, 58% of the total, soap was not used. The other 42%,

almost half the number used soap within the eight-week duration.

Within the eight-week duration the issue of External Infections(Fig. 4)

was also addressed. Polls show that of the 48 times paddlers from Waikiki Surf
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3)

Club were asked, 18 said that they had some sort of skin irritation, while 30
said that they did not have any irritation.

Waikiki Yacht Club (Map 1, # 2/ Table 1-2): From June 6t to July 25t 1.4
paddlers per week, for a total of 11 paddlers from Waikiki Yacht Club became
ill—Internally (Fig. 1-2). Located closest to the mouth of the Ala Wai, where the
salinity of the water increased and bacteria count decreased, paddlers for
W.Y.C. were less likely than W.S.C.(Waikiki Surf Club) members to contract the
same quantity of illnesses (Internal).

The second issue, “Showering,” revealed that a larger number of
paddlers at W.Y.C. were taking showers(Fig. 2-1). 75% of the 48 times asked,
W.Y.C. members said yes to having taken showers directly before or after
practicing at the Ala Wai, while only 25% said that they were not showering
directly after practice. Were ther;a also a larger number of paddlers using soap?
Yes, 30 of the 48 times asked, paddlers from W.Y.C. said yes, while only 18 said
no(Fig. 3 & 3-1).

Now, the last question asked was: “Was there any skin irritation or
rash?” (Fig. 4-1) The answers showed that 15 said yes, while 33 said no.
Outrigger Canoe Club (Map 1, # 3/ Table 1-3): Difficulty arose with
retrieval of data, due to miscommunication, and conflict of schedules. Four of
the eight weeks were completed and returned, those were the last four weeks of
the survey. As for the issue of illness (Internal—Fig. 1-3), twice out of the
twenty-four times Outrigger paddlers were asked, they said yes, while the other

twenty-two times they said no. (The data received from Outrigger was not



4)

enough to determine whether or not they were substantially affected by the
conditions of the Ala Wai.)

Outrigger Canoe Club site is not facilitated with showers(Fig. 2-2).
Therefore, when the question of whether or not they showered directly after or
before practice, O.C.C. paddlers said they used either neighboring, Lokahi
Canoe Club, showers, or went to Outrigger Canoe Club to shower(Fig. 2-3).
Of the twenty-four time O.C.C. paddlers were asked if they used soap, an
astonishing twenty-four said no, 100%(Fig. 3 & 3-1).

Seven out of twenty-four paddlers said that a rash developed, while
seventeen said no.

Although the results show that O.C.C. paddlers were less affected by the
Ala Wai than the two previous clubs spoken of, the data is not complete and
therefore, not conclusive.

Kailua Canoe Club (Map 2, #4/ Table 1-4) the control group: The question
“Did you feel ill during the week?,” was answered with a similar number to
that of W.Y.C. and W.S.C., with twelve times saying yes, and thirty-six times
saying no(Fig. 1-4). However, there was a greater percentage of paddlers not
showering directly before or after practice; 56% didn’t shower, and 44% did
shower(Fig. 2-4), while W.S.C. paddlers showered 67% and W.Y.C. paddlers
showered 75%. Only 9 paddlers from Kailua used soap when rinsing off directly
after practice(Fig. 3 & 3-1).

Finally was the question of whether or not Kailua paddlers developed skin

irritation. From the data it shows that there were only 4 instances out of the 48

(1



times the question was asked, when the paddlers said yes, the rest of the time

they said no (Fig. 4-3).

IV. CONCLUSION

The data indicates that the paddlers practicing in the Ala Wai Canal are
affected by the water conditions of the Canal.

Waikiki Surf Club, with a location directly below the Manoa-Palolo Outlet
appears to be more significantly affected then clubs at other locations. Of the three
clubs from the Ala Wai, W.S.C. had the highest number of paddlers with rash
(External Infection—sixteen paddlers), as well as the highest number with Illness
(Internal Infection—eighteen paddlers). As compared to the Control Group (Kailua
Canoe Club with 4 paddlers contracting rashes-Externally), the Ala Wai Canal Canoe
Clubs had a higher rash rate (with rougilly 11-12 paddlers from each club contracting
an External Infection/ rash). However, as for Internal Infections, all of the
participating Clubs resulted in similar findings.

Within only a short eight-week period, of the two hundred and eighty-eight
times the question on Illness (Internal and External Infections) was asked, seventy-
eight (or 32 % of the paddlers from the Ala Wai) said they had developed an Infection.
The 32% was from 18 paddlers. If 1,300 or more paddlers are using the Ala Wai
Canal, then that means that 32% or 416 people may be contracting some sort of
infection. With the large number of people using the waterways of the Ala Wai it is

important to ensure their safety and well being.
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APPENDIX A

EXAMPLES 1- 2



ALA WAI CANAL PADDLER’'S HEALTH SURVEY
First Name/ Club Name:

When did you start paddling this year?

When do you practice? (Circle all that apply):
Monday/ Tuesday/ Wednesday/ Thursday/ Friday/ Saturday/
Sunday

When do you start and when do you finish practice?

Ie. 5:30-7:30 p.m., etc.

Did you practice(circle one for each day) during the week?

A. On or after a rainy day B. Neither, it didn’t rain this
week.

Monday/ Tuesday/ Wednesday/ Thursday/ Friday/ Saturday/ Sunday

Did you feel ill during the week? (Check one)
___No
__Yes, if so did you(Check all that apply)
___Continue to practice
___Skip a day or more
___Go to the Doctors--What type of illness:

Did you shower before or after practice?(Check one
__Yes
___No
Did you use soap? ___Yes ___No
Was there any skin irritation or rash?
___No __Yes: If so, please describe:

For more information or questions contact:
***Eugene Dashiell #593-8330
Kerri Cummins #247-3435

EXAMPLE #1
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Ala Wai Canal Paddler’s Health Survey

1. Did you practice?(Circle One)___during this week? =
A. On or after a rainy day B. Neither, it didn’t rain this week —
2. Did you feel ill during this week: (Check one)
__No
_ _Yes

If yes, did you (Check all that apply)

__ Continure to practice

___Skip a day or more

___Go to the Doctors: What type of illness-

3. Did you shower (rinse off) directly before or after practice?
_ Yes
__No

4. Did you use soap? __ Yes No

5. Was there any skin irritation or rash? _ No__ Yes: If so,
please describe--

Ala Wai Water Quality Survey
1. Did you practice?(Circle One)___during this week?
A. On or after a rainy day ; B. Neither, it didn’t rain this week
2. Did you feel ill during this week: (Check one)
__No
_ Yes

If yes, did you (Check all that apply)
___Continure to practice

___Skip a day or more

___Go to the Doctors: What type of illness-

3. Did you shower (rinse off) directly before or after practice?
_ Yes
___No

4. Did you use soap? ___Yes __No

5. Was there any skin irritation or rash? __ No__ Yes: If so,
please describe--

EXAMPLE # 2
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APPENDIX B

TABLES 1-4;
PADDLING & KAYAKING SEASONS;
CLUB LISTING



A Survey on Canoe Paddlers

At the ALA WAI CANAL

Table 1.
Waikiki Surf Club Survey:
RESULTS
Numbers in columuns represent Number of paddlers (6 per WEEK)
WEEK | WEEK | WEEK | WEEK | WEEK | WEEK | WEEK | WEEK | TOTAL | Weekly
1 2 3 4 5 6 7 8 Ave.

ILL 1 1 2 1 2 4 2 3 16 2
NOTILL |5 5 4 5 4 2 4 3 32 4
SHOWER | 6 5 4 4 2 6 5 0 32 4
NOT 0 1 2 2 4 0 1 G 16 2
SHOWER
SOAP 5 3 ) 2 3 2 0 0 20 2.5
NO SOAP | 1 3 1 4 3 4 G G 28 3.5
RASH 1 1 0 2 2 4 5 3 18 2.25
NO 5 5 G 4 4 2 1 3 30 3.756
RASH

Table 1-2.

Waikiki Yacht Club Survey:
RESULTS
Numbers in columns represent Number of paddlers (6 per WEEK)
WEEK | WEEK | WEEK | WEEK | WEEK | WEEK | WEEK | WEEK | TOTAL | Weekly
1 2 3 4 5 G 7 8 Ave,
1LL 1 2 1 i 0 2 1 3 11 1.38
NOTILL |5 4 5 5 6 4 5 3 37 4.62
SHOWER | 5 i) 4 G 4 4 4 4 36 4.5
NOT 1 1 2 0 2 2 2 2 12 1.5
SHOWER
SOAP 5 4 1 ] 3 1 2 2 18 2.25
NO SOAP | 1 2 5 G 3 5 4 4 30 3.75
RASH 3 1 1 4 0 1 2 2 14 1.756
NO 3 5 5 2 G 5 4 4 34 4.25
RASH
TABLES 1&2
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Table 1-3.
Kailua Canoe Club Survey:

RESULTS
Numbers in columns represent Number of paddlers (G per WEEK)
WEEK | WEEK | WEEK | WEEK | WEEK | WEEK | WEEK | WEEK | TOTAL | Weekly
1 2 3 4 5 6 7 8 Ave.

ILL 2 1 1 2 2 1 3 0 12 1.5
NOTILL |4 5 5 4 4 5 3 6 36 4.5
SHOWER | 4 4 3 0 3 2 1 4 21 2.6
NOT 2 2 3 6 3 4 5 2 27 3.4
SHOWER
SOAP 1 2 1 0 2 1 0 2 9 1.2
NO SOAP | b 4 5 6 4 5 6 4 39 4.8
RASH 0 0 0 0 1 1 1 1 4 .25
NO 6 G G 6 5 5 5 5 44 5.75
RASH

Table 1-4.

Outrigger Canoce Club Survey:
RESULTS
Numbers in columns represent Number of paddlers (6 per WEEK)
WEEK 1 WEEK 2 WEEK 3 WEEK 4 TOTAL EST. Weekly
TOTAL Ave,
ILL 0 1 1 0 2 4 0.5
NOTILL |6 ) ] G 22 44 5.5
SHOWER | 1 1 0 0 2 4 0.5
NOT 5 5 6 6 22 44 5.5
SHOWER
SOAP 0 0 0 0 0 0 G
NO SOAP | 6 G G 6 24 48 6
RASH 2 1 1 3 7 14 1.75
NO RASH | 4 5 ) 3 17 34 4.25
TABLES 3 & 4

14
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Kailua Canoe Club
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Waikiki Yacht Club

Rash / No Rash

No. of Paddlers

=
<
o [32]
AN 0 S @
PR RR AR R RRRRRAR AR AR R RY
[=}
R
A AR S A RAALA ST R RAL R RAARAARAS KA F AP RRAA, B
e {{!(‘(‘( (”f”{Vﬂl{({'ﬂ’f{(l{If e 'ff(((l'l'{/l
F o
2|
T T T .
D [=] n 17
(3] (2] N QO
e
%]
R23

FIGURE 4-1.

)




Z-¥ 34NOI4

14>

$¥93M @ pejewlis3 0

L

SisM vB

ysey ON

RN 3
»zsz.. DR ¢
4 3 %3 3
gx%2

H > -

ysey oN / ysey
gnjo aoues 1661130

- 04

Bl

s19|pped Jo "oN

-02

-62

- 0€

-GE




‘©-v 3dNOI4 -

144

|sauag

usey oN

ysey

ysey oN / ysey
qn[o soue) enjiey

52
-oe

-5€

$J3jpped jo ‘ON



APPENDIX D

MAPS 1-2



1 # dejl ‘pead) RNJOUoL] AsAIng [RoIB0joR) "$ N

SUOLESG ] GN,) 20UB) PUB [BUBT) [BA BIY SUL

ww =



Tl

UOIBIO ] GNL) @Q.a n od
D enjie
o4 je Jo depy



APPENDIX F

" FISH CONSUMPTION

RISK ASSESSMENT




Draft Screening Risk Evaluation for Consumption of Fish from the Ala Wai

Canal
April 23, 1998
Barbara Brooks, Ph.D., and Gina Ling, Ph.D. , Department of Health

In 1991, a study conducted by Hawaii DOH showed that fish from the Ala Wai Canal contained
elevated levels of several organochlorine pesticides and lead. The study was repeated by DOH in

September 1997, to assess the nature and extent of organochlorine pesticide and lead contamination
in fish from the Ala Wai Canal.

Ninety eight tilapia were collected from the “Kapahulu end” of the Ala Wai Canal using seine nets.
The average length of the fish was approximately 15 cm, and the average weight was 120 gm. Fish
samples were grouped into 14 replicate composites sets consisting of seven fish in each composite.
Sevens sets were filleted and sevens sets were processed whole. Organochlorine pesticides, and
PCBs were analyzed in whole fish and fish fillets using method 8080. Lead was measured in whole
fish and fish fillets using method 6010, and lipids were analyzed using method 945.44.

Three organochlorine pesticides, DDE, dieldrin and endosulfan were detected in whole fish samples,
while DDE and dieldrin were detected in fish fillets. PCBs, chlordane and several other
organochlorine pesticides were not detected. Lead was detected in both whole fish and fish fillets.
A summary of the tissue sampling results are shown in the table below.

Table 1 Contaminant Concentrations (mg/kg) in Fish Tissues from the Ala Wai Canal'

Whole Fish Fillets
Contaminant
Mean Maximum | RME? Mean Maximum | RME!
DDE 0.12 0.21 0.15 0.01 0.03 0.02
Dieldrin 0.09 0.15 0.12 0.02 0.03 0.02
Endosulfan 0.10 0.42 0.42 Non Non Non
detect detect detect
Lead 2.95 3.74 3.74 0.53 0.83 0.63

' Concentrations based on wet weight

’RME-=reasonable maximum exposure concentration is the lesser of the 95% Upper Confidence Limit of the
mean and maximum value detected.



A comparison of the current study with the previous DOH study conducted in 1991 is summarized

below:
. DDE and dieldrin were similar to levels measured in the 1991 study
. Chlordane was not detected in this study, but was the risk driver in fish from Manoa Stream

. Lead levels were higher compared to fish from Manoa Stream (from DOH, 1991)

Calculation of Risk-based Consumption Limits

Risk-based fish consumption limits were calculated to determine the allowable number of fish meals
that may be consumed over a given time period (EPA,1997). The meal intake limit depends upon the
chemical concentrations in the fish tissue, the size of the meal and the “acceptable” lifetime risk level.
The consumption limits were prepared using default exposure assumptions presented in the EPA
guidance document and are based on the excess cancer risk range of 10 to 10°® and/or a hazard
quotient of 1.

Below is the equation to calculate consumption limits based on cancer and non cancer end points.

Cancer end point equation:

CR, = RL-BW
SF-C_

where:
CR;,, =Maximum allowable fish consumption rate (kg/day)
RL = Maximum